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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The fire-resistant polyolefine system resin constituent characterized by blending the hydrogenation styrene-butadiene 
block copolymer 0.1 - the 100 weight sections, and the polyolefine denaturation polysiloxane 0.01 - the 100 weight sections with 
the total quantity 100 weight section which blended a magnesium hydroxide 5 - the 450 weight sections with the polyolefine 100 
weight section. 

[Claim 2] Mold goods manufactured from the fire-resistant polyolefine system resin constituent according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a fire-resistant polyolefine system resin constituent and mold goods. This 
invention relates to the mold goods manufactured from a fire-resistant polyolefine system resin constituent and it processible 
into the insulating layer, the sheath layer, and the other various mold goods of the electric wire and cable which there is no 
generating of toxic gases, such as halogen system gas, at the time of combustion, and a front face does not milk with a sufficient 
moldability in more detail. 
[0002] 

[Description of the Prior Art] Although many polyolefine system resin which was excellent in the electrical insulating 
characteristic as an ingredient of the insulating layer of an electric wire and a cable or a sheath layer is used, advanced fire 
retardancy comes to be required recently, for example, whenever [ of V-1 thru/or V-0 / advanced fire retardancy ] is demanded 
in UL Although flameproofing of fire-resistant assistants, such as flame retarders, such as an organic halogenated compound, 
and an antimony trioxide, or vinyl chloride resin, the chlorinated polyethylene, etc. could be blended and carried out to 
polyolefine, the fire lappet arose at the time of combustion, there was much volume of smoke outbreak at the time of 
combustion, the toxic gas occurred at the time of combustion, and there was a fault, like there is corrosive [ metaled ]. 
[0003] in order to solve these faults, the approach of blending a metal hydroxide with polyolefin resin proposes — having — an 
aluminum hydroxide — cost — since it is cheap Although used first, decomposition temperature was as low as 170-190 degrees 
C, since water was generated by decomposition, foaming was produced on the inside of mold goods, and a front face, and the 
engine performance of mold goods was worsened, and for attaining V-1 thru/or V-0 whenever [ fire-resistant ], it had to be 
made the rate of high combination of 60 - 65 % of the weight, and there was a problem. On the other hand, decomposition 
temperature of a magnesium hydroxide is very high compared with nearly 360 degrees C and an aluminum hydroxide, and it has 
been used during manufacture of mold goods as a flame retarder of fire-resistant polyolefine system resin constituents for 
sheath layers, such as an optical cable which is that of a pile and uses foaming for a lifting in the telephone tunnel of NTT, and a 
PEC cable. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the mold goods manufactured to polyolefine from the flame-retardant-resin 
constituent which carried out magnesium-hydroxide combination have the outstanding property, they have the fault which a 
front face milks. For this albinism, a magnesium hydroxide is C02 in atmospheric air in the high humidity in a telephone tunnel, 
and an elevated-temperature ambient atmosphere. It originates in adsorbing and generating the white matter of a hydronalium 
oxy-magnesium carbonate (MgC03 and Mg2 (OH)). If albinism happens, since arc resistance, insulation, a mechanical property, 
etc. fall, an appearance is not only spoiled, but the improvement of these faults is demanded strongly. Moreover, if a magnesium 
hydroxide is blended with polyolefine, since a moldability will get worse, the improvement is also demanded. 
[0005] [n view of such a situation, this invention offers a technical problem the fire-resistant polyolefine system resin 
constituent into which an insulating layer or a sheath layer, and other various mold goods, such as carbon dioxide gas, and an 
electric wire, a cable which do not produce the chemical reactivity milkiness by water, are processible with a sufficient 
moldability. 
[0006] 

[Means for Solving the Problem] When he experimented on this constituent by blending various polymers, and two kinds of 
specific polymers were blended, he completed [ in order that this invention person etc. might prevent surface milkiness of the 
mold goods from the flame-retardant-resin constituent which consists of polyolefine and a magnesium hydroxide and might 
improve a moldability, ] header this invention for the above-mentioned technical problem being solvable. 
[0007] That is, this invention relates to the fire-resistant polyolefine system resin constituent characterized by blending the 
hydrogenation styrene-butadiene block copolymer 0.1 - the 100 weight sections, and the polyolefine denaturation polysiloxane 
0.01 - the 100 weight sections with the total quantity 100 weight section which blended a magnesium hydroxide 5 - the 450 
weight sections with the polyolefine 100 weight section. 

[0008] This invention relates also to the mold goods manufactured from the above-mentioned fire-resistant polyolefine system 
resin constituent further. Although especially mold goods are not restricted in this invention, the insulating layer, the sheath 
layer, and the other various mold goods of an electric wire and a cable are meant 

[0009] The polyolefine used in this invention is a polymer which uses ethylene or a propylene as a principal component as an 
ethylene system polymer — high pressure produced polyethylene and a line — low density polyethylene (LLDPE) — A super- 
low-density-polyethylene (VLDPE) and ethylene-alpha olefin copolymer, An ethylene-vinylacetate copolymer (EVA), an 
ethylene-acrylic-acid copolymer, An ethylene-methacrylic-acid copolymer, an ethylene-methyl-acrylate copolymer, An 
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ethylene-methyl-methacrylate copolymer, an ethylene-ethyl-acrylate copolymer (EEA), An ethylene-ethyl methacrylate 
copolymer, an ethyl ene-vinylalcohol copolymer, etc. are mentioned. As a propylene system polymer Usually, the propylene 
homopolymer or propylene obtained by carrying out the polymerization of the propylene is used as a principal component using 
stereoregularity catalysts of a well-known alpha olefin, such as a Ziegler Natta catalyst It is a random copolymer with a 
propylene, other alpha olefins, for example, ethylene, butene-1, 4-methyl pentene -1, a hexene -1, a heptene -1, octene -1, etc. 
Specifically, a propylene homopolymer, ethylene propylene rubber, a propylene-butene-1 copolymer, an ethylene-propylene- 
butene-1 ternary polymerization object, etc. can be mentioned. 

[0010] a specific surface area according [ although the thing of arbitration can be used if the magnesium hydroxide in this 
invention is generally used as a flame retarder, 0.1-15 micrometers of mean particle diameter are a 0.5-3-micrometer thing 
suitably, and ] to a BET adsorption method — 1 thru/or 20m2 / g — it is the thing of 3 thru/or 8m2 / g suitably. Surface 
treatment of the commercial magnesium hydroxide is beforehand carried out with surfactants, such as sodium stearate and 
lauryl sulfonic-acid soda, and dispersibility and fluid improvement are achieved. The loadings to the polyolefin resin 100 weight 
section of a magnesium hydroxide are the 5 - 450 weight section, and are the 70 - 190 weight section suitably. With the loadings 
of a magnesium hydroxide being below 5 weight sections, there is no fire-resistant grant effectiveness, and a fluid fall is caused 
in processing of mold goods as they are more than the 450 weight sections, and the rigidity of mold goods, dimensional stability, 
impact strength, etc. fall and are not desirable. 

[0011] In this invention with a hydrogenation styrene-butadiene block copolymer Styrene and a butadiene An anionic 
polymerization method, a cationic polymerization method, a coordination polymerization method, It is the polymer which 
hydrogenated the block copolymer copolymerized by the radical polymerization method, the solution polymerization method, the 
emulsion polymerization method, etc., and lost the partial saturation double bond in a polymer chain. For example, TAPURENA 
(Asahi Chemical Industry make: styrene-butadiene straight chain block copolymer) Solpren T-41 1 (the product made from a 
Japanese elastomer styrene-butadiene block copolymer), Clayton D— 1 101 (the product made from shell chemistry: styrene- 
butadiene-styrene block copolymer) etc. is hydrogenated, and they are a tough tech (Asahi Chemical Industry make), Clayton G 
(product made from shell chemistry), RABARON (Mitsubishi Petrochemical make), etc. preferably. Moreover, in the above, a part 
of styrene may be permuted with alpha methyl styrene, vinyltoluene, p-tertiary butyl styrene, etc., and some butadienes may be 
permuted by the isoprene, 1,3-pentadiene, 2,3-dimethyi-1,3-butadiene, etc. There is a copolymer which becomes such an 
example from the styrene block-ethylene block-butene-1 block-styrene block generally called SEBS, and this is also desirable. 
[0012] The amount of the hydrogenation styrene-butadiene block copolymer used is the 0.1 - 100 weight section to the total 
quantity 100 weight section which blended a magnesium hydroxide 5 - the 450 weight sections with the polyolefine 100 weight 
section. In this case, when there are few additions of a magnesium hydroxide, there may be comparatively few additions of a 
hydrogenation styrene-butadiene block copolymer, and it is not necessary to add so much but, and when there are many 
additions of a magnesium hydroxide, it is necessary to add comparatively so much. Moreover, if there is no milkiness prevention 
effectiveness according that the addition of a hydrogenation styrene-butadiene block copolymer is below the 0.1 weight section 
to carbon dioxide gas and it becomes more than the 100 weight sections, a mechanical strength and workability get worse and 
are not desirable. 

[0013] With the polyolefine denaturation polysiloxane used in this invention It is the copolymer which has a polyolefine unit and a 
polysiloxane unit in intramolecular. The kneading object which carried out heating kneading of polyolefine system resin and the 
organopolysiloxane, carried out the graft of both and obtained them is typical. About these processes Japanese Patent 
Application No. No. 42218 [ 63 to ], 63-107616 which are application of the point by this invention person etc., It is explained to 
63-150118, 63-207221, 63-215972. 63-305185, Japanese Patent Application No. No. 154699 [ one to 1 1-54700, 2-171142, etc. 
at the detail. 

[0014] What was mentioned as an example of polyolefine above as polyolefine system resin which is one component of a 
polyolefine denaturation polysiloxane can be illustrated. Moreover, as organopolysiloxane which is the component of another side, 
it is a degree type, for example (A). : [Formula 1] 

R 1 a R 2 S i Q «— * (A) 

a 

the inside of a formula, and R1 — an aliphatic series partial saturation radical, for example, a vinyl group, an allyl group, and an 
isopropenyl radical — An acrylic radical and an methacrylic radical are expressed and it is R2. Unsubstituted or the permutation 
monovalent hydrocarbon radical which does not contain an aliphatic series partial saturation radical, For example, aliphatic 
hydrocarbon radicals, such as a methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, and a hexyl group, A phenyl 
group, a tolyl group, a xylyl group, a KUMENIRU radical, a mesityl radical, benzyl, alicyclic hydrocarbon radicals, such as aromatic 
hydrocarbon radicals, such as a phenethyl radical and a styryl radical, a cyclohexyl radical, and cyclo butyl, — expressing — a 
and b — the following condition:0<a — < — 1 and 0.5 — < — the numeric value with which b< 3 and 1<a+b<3 are filled — 
expressing — it is expressed. Vinyl methyl-dimethy (polysiloxane, vinyl methyl-phenylmethyl-dimethylpolysiloxane, etc. are 
mentioned as an example of functional-group content organopolysiloxane. 

[0015] The amount of the polyolefine denaturation polysiloxane used is the 0.01 - 100 weight section to the total quantity 100 
weight section of polyolefine and a magnesium hydroxide. In this case, when there are few additions of a magnesium hydroxide, 
there may be comparatively few additions of a polyolefine denaturation polysiloxane, and it is not necessary to add so much but, 
and when there are many additions of a magnesium hydroxide, it is necessary to add comparatively so much. Moreover, if 
amelioration of workability is not accepted that the addition of a polyolefine denaturation polysiloxane is below the 0.01 weight 
section but it becomes more than the 100 weight sections, a mechanical strength and workability get worse and are not 
desirable. 

[0016] Moreover, as for the content of the magnesium hydroxide in [ all ] 100 % of the weight of constituents, it is desirable that 
they are about 5 thru/or about 70 % of the weight Fire-resistant effectiveness is not acquired as it is 5 or less % of the weight, 
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but workability and a mechanical property get worse that it is 70 % of the weight or more, and this is because it is not desirable. 
[0017] The various auxiliary materials of the common use to a resin constituent can be blended with the fire-resistant 
polyolefine system resin constituent of this invention. As these auxiliary materials, there are a stabilizer, an anti-oxidant, a 
bulking agent, a coloring agent, carbon black, a cross linking agent, lubricant, a workability amelioration agent, an antistatic agent, 
etc. 

[0018] The constituent of this invention gets mixed up the combination component of a magnesium hydroxide, a hydrogenation 
styrene-butadiene block copolymer, and a polyolefine denaturation polysiloxane in polyolefine combining coincidence or each, 
adds the various above-mentioned auxiliary materials by request, and can manufacture them by the usual kneading method using 
a Banbury mixer, a pressurized kneader, a twin screw extruder, a BUSUKO kneader, a Henschel mixer, a roll kneader, etc. The 
mixed sequence foreword of each component is arbitrary, and good, and minute amount addition components, such as an 
antioxidant, a cross linking agent, and an antistatic agent may manufacture a high concentration masterbatch with polyolefine, 
especially EVA, EEA, etc. beforehand, and may add. The obtained fire-resistant polyolefine system resin constituent can obtain 
various mold goods by the injection-molding method, the extrusion method, the rotational casting method, compression forming, 
etc. 
[0019] 

[Example] Next, although this invention is further explained to a detail based on an example, this invention is not limited to these 
examples and a body present **** thing is included within the limits of this invention in the technical thought of this invention. In 
addition, in the following examples, the section and % mean weight section and weight %, respectively. 
[0020] The trial of the mold goods in the following examples produces a sheet with a compacting machine, It is JIS in the 
chamber made from a glass plate of 3 (cube whose one side is 50cm) 0.125m of :[carbon-dioxide-gas milkiness examining 
method and appraisal method] abbreviation which produced the test piece from now on and was carried out by the method of 
examining the following. K Hang the dumbbell specimen manufactured according to the approach specified by 6760, and In the 
state of a room temperature (it follows in footsteps of an OAT), dive carbon dioxide gas underwater so that it may become 90% 
more than of humidity RH, and it was made to flow into the above-mentioned chamber in a pipe, the carbon-dioxide-gas style 
containing a test piece and moisture was contacted, and the weight rate of increase was measured. 

[Workability] It is JIS although the value of a melt index (MI) and a flow index (FI) was shown as a degree of workability. K In the 
test method of the melt flow rate of 6760, it is the value which measured MI by 190 degrees C and 2.16kg of loads, and the value 
which measured FI by 190 degrees C and 21.6kg of loads, and all of a unit are g / 10 minutes. 
[Fire retardancy] JIS K According to 7201, it displayed by the oxygen index. 

[0021] It is a hydrogenation styrene-butadiene block copolymer to the 165% magnesium-hydroxide content polyethylene 
constituent (MI=0.064, FI=14.8, Nippon Unicar make, trade name:WB-261) 100 of examples section. The styrene-ethylene- 
butene-1-styrene block-copolymer (SEBS) (Mitsubishi Petrochemical make trade name: RABARON 5301 C) 8 section and the 
polyethylene denaturation polysiloxane (Nippon Unicar make trade name: sill graft 250) 2 section which consists of 50% of 
polyethylene components and 50% of vinyl methyl-dimethylpolysiloxane components were kneaded for 10 minutes at 170 degrees 
C with the Banbury mixer. MI and FI(s) of this kneading object were 0.25 and 39.8. respectively, and workability was good. It 
corned after kneading and the pellet was obtained. The dumbbell specimen for a milkiness trial was pierced from 1mm in 
thickness obtained by fabricating 150 degrees C of 100kg/cm2 of this pellet for 3 minutes with a heat press-forming machine, 
150mm long, and a 180mm wide sheet. 

[0022] C02 The days which 1.0% of test piece weight rate of increase to depend takes were 19 days. When it converts into the 
days which attain the same weight rate of increase in 0.03% which this is an accelerated test and is terrestrial carbon-dioxide- 
gas concentration, it is 3500 days, and it is shown that it is effective enough to milkiness by carbon dioxide gas. The days which 
also take observation of the surface albinism by viewing to generate the milkiness matter partially were ten days, and the days 
which albinism generates extensively in a test piece were 23 days. If this is also converted into terrestrial days, it will have been 
800 days and 3800 days, respectively, and it is shown that albinism is controlled for a long period of time. Moreover, the oxygen 
index was 31 and fire retardancy was good. 

[0023] The SEBS(Mitsubishi Petrochemical SEBS trade name: RABARON 5301 C)8 section and the EEA denaturation 
polysiloxane (Nippon Unicar make trade name: sill graft 310) 2 section which consists of 50% of ethylene-ethyl-acrylate (EEA) 
components and 50% of vinyl methyl-dimethylpolysiloxane components were kneaded for 10 minutes at 170 degrees C with the 
Banbury mixer to the 265% magnesium-hydroxide content polyethylene constituent (MI=0.064, FI=14.8, Nippon Unicar make, 
trade name:WB-261) 100 of examples section. MI and Fl(s) of this kneading object were 0.27 and 40.5, respectively, and 
workability was good. Moreover, about milkiness tightness and fire retardancy, effectiveness almost equivalent to an example 1 
was acquired. 

[0024] The SEBS(Mitsubishi Petrochemical SEBS trade name: RABARON 5301 C)8 section and the EVA denaturation 
polysiloxane (Nippon Unicar make trade name: sill graft 150) 2 section which consists of 50% of ethylene-vinyl acetate (EVA) 
components and 50% of vinyl methyl-dimethylpolysiloxane components were kneaded for 10 minutes at 170 degrees C with the 
Banbury mixer to the 365% magnesium-hydroxide content polyethylene constituent (MI=0.064, FI=14.8, Nippon Unicar make, 
trade name:WB-261) 100 of examples section. MI and Fl(s) of this kneading object were 0.26 and 38.8, respectively, and 
workability was good. Moreover, about milkiness tightness and fire retardancy, effectiveness almost equivalent to an example 1 
was acquired. 

[0025] The SEBS(Mitsubishi Petrochemical SEBS trade name: RABARON 5301 C)8 section was kneaded for 10 minutes at 170 
degrees C with the Banbury mixer to the 165% magnesium-hydroxide content polyethylene constituent (MI=0.064, FI=14.8, 
Nippon Unicar make, trade name:WB-261) 100 of examples of a comparison section. MI and FI(s) of this kneading object were 
0.18 and 36.3, respectively, and workability was bad and was low at the oxygen index 30. [ of fire retardancy ] 
[0026] The polyethylene denaturation polysiloxane (Nippon Unicar make trade name: sill graft 250) 2 section which consists of 
50% of polyethylene components and 50% of vinyl methyl-dimethylpolysiloxane components was kneaded for 10 minutes at 170 
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degrees C with the Banbury mixer to the 265% magnesium-hydroxide content polyethylene constituent (MI=0.064, FI=14.8, 
Nippon Unicar make, trade name:WB-261) 100 of examples of a comparison section. MI and F[(s) of this kneading object are 
0.078 and 16.8, respectively, workability is bad, and it is C02. The days which 1.0% of test piece weight rate of increase to 
depend takes were ten days, and its milkiness tightness was low. 
[0027] 

[Effect of the Invention] As explained to the detail above, since the fire-resistant polyolefine system resin constituent of this 
invention has blended the hydrogenation styrene-butadiene block copolymer and the polyolefine denaturation polysiloxane, in 
spite of containing a magnesium hydroxide, it excels in milkiness tightness and workability, and fire retardancy is also improved 
further. Therefore, especially the resin constituent of this invention is an ingredient which gives an insulating layer or a sheath 
layer, and other various mold goods, such as an electric wire, a cable, etc. with which milkiness tightness and fire retardancy are 
demanded, with a high moldability. 



[Translation done.] 
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